While determining reference values for porphyrins in feces as measured by liquid chromatography, we observed strong fluctuations in fecal porphyrin contents. To explain these fluctuations, we selectively suppressed the intestinal flora of healthy persons. Suppression of aerobic flora had no effect on fecal porphyrin excretions, whereas suppression of anaerobic flora completely inhibited the transformation of protoporphyrin to pempto-and deuteroporphyrin for as long as five days after stopping medication. During this latter, the conversion to mesoporphyrin was clearly increased in one person and in others partly affected or decreased. During complete suppression of flora for prolonged periods, the production of proto-and coproporphyrins was decreased and deutero-, pempto-, and mesoporphyrins were absent. We conclude that the nature of fecal porphyrins is mostly affected by action of anaerobic bacteria, different kinds of bacteria having different effects. Some, like aerobic Gram-negative bacteria, have little or no effect on porphyrins; some cause production of mesoporphyrin; some promote a conversion to pemptoand deuteroporphyrin; and some mainly cause production of copro-and protoporphyrin. We give examples in which normal to slightly increased excretions of fecal porphyrin do not exclude a diagnosis of porphyria, and relatively high concentrations do not confirm one. 
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RP18 (Brownlee
Labs. Inc., Santa Clara, CA); we used it with a guard column containing the same material. To detect porphyrmns we used a spectrofluorometer (Model 650-lOS; Perkin-Elmer Corp., Norwalk, CT) under the following conditions: excitation 408 nm, emission 620 nm, both with 15-nm bandwidths.
To separate the porphyrins, we used a solvent gradient, starting at 0% B, and increasing to 95% B in 19 mm. Then the eluent was programmed to 97% B for 5 mm, then returned to 0% in 3 mm. After 13 mm, a new injection could be started. The liquid delivery rate was 1.4 mL/min. (b) during the treatment week, when subjects ingested 200 mg of polymyxin E, three times daily; and (c) during a recolonization period of six days.2 These specimens were examined for porphyrins, for volatile fatty acids according to the method of Zijistra et al. (10), and for the presence of bacteria (11).
Selective suppression of anaerobic bacterial flora: During one week, feces specimens were collected every day. On the subsequent three days, four times daily, the subjects took 500mg of cephalondin and 500mg of amphotericin B orally, the latter to prevent fungal and yeast overgrowth. Again, feces specimens were collected each day and examined for porphyrins, volatile fatty acids, and concentrations of different aerobic bacteria.
Complete suppression of flora: We selectively suppressed flora on days 3 to 10 by oral administration of polymyxin E (200 mg, four times daily) to suppress the aerobic microflora. To completely suppress flora on days 7 to 10, we also administered cephaloridin (500 mg, four times daily) to the subjects, to suppress the anaerobic microflora. To prevent yeast and fungal overgrowth in the digestive tract, we also gave the subjects amphotericin B (500 mg, four times daily). We also determined fecal porphyrin excretion by patients whose intestinal tract had been completely freed of bacteria by treatment for infections or by therapy for cancer.
Microbiological procedures:
Fecal concentrations of Enterobacteriaceae, Pseudornonadaceae,
and Streptococcus fecalis were determined as follows: 1 g of fresh (i.e., undried) feces was homogenized in 9 mL of brain/heart infusion broth (Oxoid Basingstoke, England; code CM 225), serially diluted 10-fold, and incubated for 18 h at 37 #{176}C. Thereafter all dilutions showing bacterial growth were inoculated on MacConkey agar (Oxoid, code CM 7), and kanamycin aesculin azide agar (Oxoid, code CM 481). Morphologically distinct colonies were subcultured.
For identification and typing we used standard bacteriological techniques (API 20E). All results were expressed per gram wet weight of feces. Figure 1 shows results of a survey of six different excretion patterns of porphyrmns in feces from ostensibly healthy persons. The feces for which the pattern is shown in Figure  IA contain, for example, mainly mesoporphyrin.
Results
In contrast, the feces represented by Figure lB contain no mesoporphyrin at all, but high concentrations of proto-, pempto-, and deuteroporphyrin.
The feces in Figure 1C tively, and discrepancies between mean, mode, and median) the 95% exclusion limits are used as reference values.
Subsequently we partly suppressed the aerobic part of the intestinal flora of 10 healthy persons by means of polymyxin E. Figure 3 shows profiles of porphyrin excretion by some persons, and all results are summarized in Table 2 . No significant differences are found between excretion of perphyrins before, during, and after oral intake of polymyxin E. The 10 persons we investigated can be divided into two groups: five persons who showed strong fluctuations and five with rather constant amounts of porphyrins excreted during the experimental period. The feces were also examined for volatile fatty acids (produced b anaerobes) and for the number and kinds of some aerobic bacteria (Figures 4 and  5) . We saw no significant differences in the amount of volatile fatty acids in the baseline-, suppressed-, and recolonization-samples.
The baseline samples revealed that for each person the number of aerobic bacteria was within the normal range, 102_106 per gram of feces. In eight out of 10 persons, one day after oral intake of polymyxin E, the number of aerobic Gram-negative bacteria declined almost to zero and remained low for at least one week after medication was stopped. The bacterium Streptococcus fecalis (an aerobe) is partly affected by polymyxin E. 
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-. Mean and SDs are indicated (n = 10). From day 7 to 14 the subiects tookoral Figure 7A , in contrast to the excretion pattern Fig. 7 . Longitudinal studies of the excretion of pempto-(x) and protoporphyrin (0) in feces of subjects with suppressed anaerobic flora From day 7 to 10 the subjectstook oral cephaloridin and amphotencin B cephaloridin was stopped, the excretion patterns of porphyrins in feces still differed from the pre-treatment samples.
SAMPLING DAYS
For complete suppression of bacterial flora, first the aerobes were reduced, leaving the anaerobes more or less intact (volunteers A and D). Then both were reduced by the subsequent medication used. The influence of medication on the fecal excretion of porphyrins is depicted in Figure 10 . During aerobic suppression of flora little or no decrease in the excretion of porphyrmns was found, whereas during Figure 9A, B) . Figure 11 shows concentra tions of some aerobic bacteria per gram of feces for the twt controls. 
From persons who, because of infections or cancer thera
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Discussion
The excretion patterns of porphyrins show large variations, as is obvious from Figure 1 . Also, the amount of porphyrins per gram of feces differs greatly from person to person, as can be concluded from the data given in Figure 2 and Table 1 . Finally, intra-individual fluctuations in porphyrin excretion are noticed during longitudinal studies (see Figure 3) .
To support our hypothesis that synergistic effects of bacteria in the digestive tract are the cause of the strong fluctuations, we partly and completely suppressed the intestinal flora of healthy persons. Selective suppression of aerobic flora decreased some Gram-negative bacteria (Figure 5) but had no effect on the excretion of porphyrins (Figure 3 ). There was no correlation between individual productions of porphyrins and the log CFU per gram of feces for Streptococcus fecalis. Evidently Streptococcus fecalis does not contribute to fluctuations in porphyrin content in feces. Anaerobic suppression of flora resulted in a complete inhibition of the conversion to pempto-and deuteroporphyrin. This inhibition lasted one week after stopping medication (Figures 6, 7) . In one person an increased conversion to mesoporphyrin was noticed and in another only an increased production of protoporphyrin.
In patients who were decontaminated for prolonged periods no fluctuations in total excretions of fecal porphyrins were found, although copro-I, copro-ifi, and protoporphyrin were the only porphyrins present. A comparison with reference values strongly suggests that the greatest part of fecal porphyt-ins is produced by anaerobic bacteria (Table 3) .
From the results one can conclude that different kinds of bacteria present in feces affect the fecal excretion of porphyrins differently. First of all, Gram-negative bacteria, Streptococcus fecalis, Enterobacteriaceae/Pseudomonadaceae, and other unknown bacteria produce little or no effect on porphyrins. Secondly, bacteria causing production of mesoporphyrmn and thirdly those producing pempto-and deuteroporphyrmn can be noticed. Fourthly, because increased protoporphyrmn production does not correlate with increased mesoand pemptoporphyrin production, apparently there are bacteria present that can cause production only of copro-and protoporphyrin ( Figure 7B ). Thus far, in normal feces conversion to pempto-and deuteroporphyrin is always found, which means that anaerobic bacteria responsible for this conversion are normal representatives of the digestive tract (Figures 1, 3, 7, 9 ).
Mesoporphyrin is sometimes absent. The presence of deutero-and pemptoporphyrmn in feces has not been mentioned so far in papers dealing with HPLC analysis for fecal porphyrins. Nevertheless, as early as 1937 the occurrence of deutero-and mesoporphyrin in feces was demonstrated, and in 1964 that of pemptoporphyrin (1, 12). Since then, these porphyrins have received little or no attention. In a recent paper we redemonstrated the presence of deutero-and
